wmm 


OHIO  RIVER  BASIN 


MEADVILLE  DAM 

CRAWFORD  COUNTY,  COMMONWEALTH  OF  PENNSYLVANIA 
NDI  NO.  PA  00177 
PennDER  No.  20-48 
SCS  NO.  PA  460 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


National  Dam  Inspection  Program.  Mead, 
ville  Dam  (NDI  Number  PA-0<jri77,  . 

PennDER  Number  24-48.  Sgg  Number  PA_4<tf 
Ohio  River  Basin,  .'Mill  Run,  Crawford 
County,  Pennsylvania.  Phase  I 'Inspectioi 


DEPARTMENT  OF  THE  ARMY 

Baltimore  District,  Corps  of  Engineers 

Baltimore,  Maryland  21203 


MICHAEL  BAKER,  JR.,  INC. 
Consulting  Engineers 
4301  Dutch  Ridge  Road 
Beaver,  Pennsylvania  15009 


7^_  t 


Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downs tream  damage 
potential . I ] - "pi — j — ] — 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Meadville  Dam,  Crawford  County,  Pennsylvania 
NDI  No.  PA  00177,  PennDER  No.  20-48,  SCS  No.  PA  460 

Mill  Run 

Inspected  1 December  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

Meadville  Dam  is  a zoned  earthfill  dam  designed  by  the  Soil 
Conservation  Service  (SCS),  U.S.  Department  of  Agriculture. 

The  dam  has  a crest  length  of  420  feet,  a height  of  40  feet, 
and  a storage  capacity  of  30  acre-feet  at  normal  pool. 

Meadville  Dam  is  classified  as  a "High"  hazard-" Intermediate" 
size  dam. 

Visual  inspection  and  review  of  engineering  data  in  December  1978 
and  April  1979  indicate  no  serious  deficiencies  requiring 
emergency  attention.  The  dam  was  found  to  be  in  good  overall 
condition  at  the  time  of  inspection;  however,  several  minor 
items  of  remedial  work  should  be  performed  in  the  near 
future.  These  items  include: 


1)  Repair  the  manually  operated  control  for  the  pond 
drain. 

2)  The  eroded  areas  should  be  regraded,  treated  and 
seeded  with  an  appropriate  mixture  to  prevent 
erosion. 

3)  The  catch  basin  drain  in  the  auxiliary  spillway 
should  be  cleared  of  debris. 

The  owner  should  continue  in  the  future  to  inspect  the 
embankment  and  concrete  appurtenances,  and  repair  as  necessary. 
In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and  warning 
system . 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system. 
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Hydraulic/hydrologic  •valuation*,  per form# d in  accordance 
with  procedures  eetabliehed  by  the  Baltinore  District,  Corps 
of  engineers,  for  Phase  X Inspection  Reports,  revealed  that 
the  spillway  will  pass  the  Probable  Maxinun  Flood  (PMF) 
without  overtopping  the  dan.  The  spillway  is  therefore 
considered  "adequate. N 

Subnit ted  by: 

MICHAEL  BAKER,  JR.,  INC. 
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v.  wavni  rii.u*  , r 

Engineering  Manager-Geotechnical 


DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


g.  k.  winns 

Colonel,  Corps  of  Engineers 
District  Enalneer 

D«t«:  IM  Jim  "7^ 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
MEADVILLE  DAM 

NDI  NO.  PA  00177,  PennDER  No.  20-48,  SCS  No.  PA  460 
SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection  - The  purpose  of  the  inspection 

is  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property.  J 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dare  and  Appurtenances  - Meadville 
Dam,  locally  known  as  Rainbow  Lake,  is  a zoned 
earthfill  dam  with  a crest  height  of  40  feet  and 
an  embankment  length  of  420  feet.  The  upstream 
face  has  a slope  of  3H:1V  (Horizontal  to  Vertical) 
with  a 10-foot  wide  berm  at  El.  1164.0  feet.  This 
berm  provides  access  to  the  riser  unit.  The 
downstream  face  has  a slope  of  2H:1V.  The  crest 
of  the  embankment  is  15  feet  wide.  A cutoff 
trench  is  provided  in  the  embankment,  with  a 
minimum  depth  of  3 feet  and  a bottom  width  of 
12  feet.  ^ 

The  protective  dike  around  adjacent  Meadville 
High  School  is  also  a zoned  earthfill  embankment. 

The  upstream  face  near  the  auxiliary  spillway  has 
a slope  of  3H: IV  and  the  downstream  face  has  a 
slope  of  2H : 1 V . After  a transition  section  at 
original  Station  12+00,  both  the  upstream  and 
downstream  slopes  are  5H:1V.  The  dike  has  an 
approximate  crest  length  of  1335  feet  (excluding 
the  auxiliary  spillway) .^r 
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The  outlet  works  (principal  spillway)  consist  of  a 
pond  drain,  concrete  riser  unit,  conduit  and  stilling 
basin.  An  18-inch  bituminous  coated  corrugated 
metal  pipe  is  used  as  the  pond  drain  and  has  an 
inlet  at  the  upstream  toe.  Flow  from  the  pond 
drain  into  the  riser  is  controlled  by  a sluice 
gate  which  is  hand-operated  from  the  top  of  the 
riser.  The  crest  of  the  riser  is  at  El.  1163.5 
feet.  The  conduit  to  the  stilling  basin  is  a 
42-inch  reinforced  concrete  water  pipe  placed  on  a 
concrete  cradle. 


A reinforced  concrete  weir  box  and  concrete  chute 
spillway  is  constructed  in  the  right  abutment 
area.  The  crest  elevation  of  the  overflow  spillway 
is  1184.3  feet.  The  overflow  spillway  is  260  feet 
long.  The  channel  has  a width  of  50  feet  and  a 
length  from  the  upper  end  to  the  control  section 
of  260  feet.  The  control  section  is  an  ogee 
overflow  weir,  7.25  feet  above  the  floor  of  the 
channel.  The  floor  of  the  channel  is  15  inches 
thick;  tne  retaining  walls  are  as  high  as  30  feet 
and  are  reinforced  with  92  counterfort  sections. 

b.  Location  - Meadville  Dam  is  located  on  Mill  Run 
approximately  1.25  miles  upstream  of  its  confluence 
with  French  Creek  and  150  feet  east  of  Morgan 
Street  in  the  city  of  Meadville. 

c.  Size  Classification  - The  dam  is  40  feet  high  and 
has  a maximum  storage  capacity  of  850  acre-feet. 
Therefore,  the  dam  is  in  the  "Intermediate"  size 
category. 

d.  Hazard  Classification  - Due  to  the  proximity  of 
the  city  of  Meadville,  Pennsylvania,  many  lives 
could  be  lost  in  the  event  of  failure  of  the  dam. 
Therefore,  this  dam  is  considered  in  the  "High" 
hazard  category. 

e.  Ownership  - The  dam  is  owned  by  the  city  of  Meadville, 
984  Water  Street,  Meadville,  Pennsylvania  16335. 

f.  Purpose  of  Dam  - The  dam  was  designed  as  a flood 
control  structure.  However,  the  reservoir  and 
surrounding  area  are  also  used  for  recreation. 

g.  Design  and  Constriction  History  - Meadville  Dam 
was  designed  in  1962  by  the  U.S.  Soil  Conservation 
Service  (SCS).  The  dam  was  constructed  in  1963 
and  1964  by  Smith  Construction  Company. 

h.  Normal  Operational  Procedures  - The  dam  has  no 
formal  operating  procedures . Normal  pool  is 
maintained  by  the  riser  crest  at  El.  1163.5  feet. 

An  18-inch  bituminous  coated  corrugated  metal  pipe 
connected  to  the  pond  drain,  with  invert  El.  1157.5 
feet,  can  be  opened  during  periods  of  heavy  rain 
to  minimize  flooding  of  recreational  facilities 
around  the  dam. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  (square  miles)  - 7.96 


: 
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2 


Maximum  Flow  - 

Ungated  Spillway  Capacity  at 
Maximum  Pool  Elevation 
(El.  1189.5  ft.)  - 


Unknown 


Elevation  ffeet  above  Mean  Sea  Level  (M.S.L 


Minimum  Top  of  Dam  - 
Design  Top  of  Dam  - 
Maximum  Pool  - 
Normal  Pool  - 

Streambed  at  Centerline  of  Dam 


Reservoir  (miles 


Length  of  Maximum  Pool 
Length  of  Normal  Pool 


At  Normal  Pool  (El. 
At  Maximum  Pool  (El 
At  Top  of  Dam  (El. 


Top  of  Dam  (El.  1189.5  ft.) 
Normal  Pool  (El.  1163.5  ft.) 


Typ«  “ Zoned  earthfill 

Length  (feet)  - 420 

Height  (feet)  - 40 

Top  Width  (feet)  - 15 

Slopes  - Upstream  - 3H:1V 

(with  10-foot  berm  at  El.  1164.0  ft.) 

Downstream  - 2H:lV 

Zoning  - The  embankment  is  constructed  of  three 

zones  — the  core  section  consists  of 
impervious  fill  made  up  of  clays  and  silty 
clays,  the  downstream  zone  is  mixed  sand 
and  gravel,  and  the  upstream  zone  contains 
more  pervious  material  composed  of  sands  and 
gravels. 

Impervious  Core  - Clay  and  silty  clay 

Cutoff  - The  cutoff  trench  is  in  the  embankment 

foundation.  The  trench  was  excavated  to  a 
minimum  depth  of  3 feet  and  has  a 12 -foot 
bottom  width.  The  bottom  of  the  cutoff 
trench  rests  on  impermeable  glacial  till. 
Grout  Curtain  - None 

Diks  - Zoned  embankment 


Drop  Inlet  with  42  inch  reinforced  concrete 
water  pipe  placed  on  a concrete  cradle.  Five 
anti-seepage  collars  are  provided  along  the 
pipe  at  intervals  of  24  feet. 


Length  of  Conduit  (feet)  - 17 
Access  - Through  top  of  concrete  riser 
Weir  Elevation  (f$*t  M.S.L.)  - li 
Weir  Size  (feet)  (Four  Inlets)  - 4 


Type  - Reinforced  concrete  weir  box 
and  chute  channel  spillway 
Width  of  Channel  (feet)  - 50 

Crest  Elevation  (feet  M.S.L.)  - 1184.3 

Gates  - None 

Upstream  Channel  (Length  in  feet)  - 288 

( froe  upper  end  to  the  control  section) 

Downs treasi  Channel  - Final  28 -foot  section  is  level 

at  El.  1159.3  feet.  The  control 
section  is  an  ogee  overflow 
weir,  7.25  feet  above  the  floor 
of  the  channel.  The  channel 
discharges  into  a 50- foot-wide 
grass-lined  channel. 


Regulating  Outlets  - Manually  operated  18 -inch  sluice 
gate  located  at  bottom  of  riser. 


SECTION  2 - ENGINEERING  DATA 


Available  design  data  which  were  considered  necessary 
for  a Phase  I Investigation  of  Meadville  Dam  were 
furnished  by  the  Pennsylvania  Department  of  Environ- 
mental Resources  (PennDER)  from  File  No.  20-48.  The 
file  included: 

1)  Operation  and  maintenance  r«;orts  from  the 
SCS. 

2)  Several  letters  of  correspondence  between  the 
SCS  and  the  city  of  Meadville. 

3)  Photographs  taken  during  the  construction  of 
Meadville  Dam. 


5)  Hydrologic/hydraulic  calculations  for  the  dam 
performed  by  SCS  personnel. 

6)  Quantity  calculations  of  the  dam  and  appurte- 
nances computed  by  SCS  personnel. 

7)  A complete  set  of  design  drawings  for  the  dam 
and  appurtenances. 


2.2  CONSTRUCTION 


The  dam  was  constructed  by  the  Smith  Construction 
Company  in  1963  and  1964.  No  progress  reports  concerning 
the  status  of  construction  were  available  in  PennDER' s 
files.  However,  some  correspondence  including  photographs 
and  in-place  density  test  results  were  included. 


2.3  OPERATION 


The  city  of  Meadville,  owner  of  the  dam,  is  responsible 
for  all  operation  and  maintenance . 


2.4  EVALUATION 


Availability  - PennDER  File  No.  20-48  contained  a 
full  set  of  design  drawings  for  the  Meadville  Dam 


b.  Adequacy  - The  information  available  is  generally 
adequate  for  a Phase  I Inspection. 


Validity  - There  is  no  reason  at  the  present  time 
to  believe  that  the  available  engineering  data  is 
inaccurate  or  misleading. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 


General  - The  inspection  was  made  on  1 December  1978 
No  unusual  weather  conditions  were  experienced  and 
the  lake  was  at  normal  pool.  The  dam  and  appurte- 
nant structures  were  found,  in  general,  to  be  in 
good  overall  condition  at  the  time  of  inspection. 

The  problems  noted  during  the  visual  inspection 
are  considered  minor  and  do  not  require  immediate 
remedial  treatment.  Noteworthy  deficiencies 
observed  are  described  briefly  in  the  following 
paragraphs.  The  complete  visual  inspection  check 
list  and  field  sketches  are  given  in  Appendix  A. 

Dam  - Along  the  dike  south  of  the  auxiliary  spillway 
vehicular  traffic  has  caused  rutting  along  the 
east  slope  and  crest.  Pedestrian  traffic  has  worn 
a pathway  in  the  grass  cover  from  Meadville  High 
School  east  of  the  dike,  over  the  dike,  up  the 
south  slope  of  the  dam,  and  along  the  crest  of  the 
dam  (see  field  sketches  for  location).  Erosion 
was  also  observed  along  the  chain  link  fence 
around  the  auxiliary  spillway.  A drainage  path 
has  eroded  down  the  slope  behind  the  wing  wall  on 
the  right  side  of  the  auxiliary  spillway.  A small 
path  has  also  developed  on  the  left  side  of  the 
auxiliary  spillway  and  right  abutment  of  the  dam. 

On  the  downstream  face  of  the  embankment,  a major 
channel  has  eroded  approximately  100  feet  from  the 
left  abutment.  The  channel  is  2 feet  wide  by 
1 foot  deep  and  extends  from  the  crest  to  the  toe 
of  the  embankment.  Two  minor  channels,  6 inches 
by  6 inches,  have  also  eroded  approximately  50  feet 
on  either  side  of  the  larger  one  and  typically 
begin  2 to  3 feet  below  the  crest.  The  downstream 
face  is  covered  with  thick,  tall  vegetation. 

Appurtenant  Structures  - Several  erosion  areas 
were  observed  around  the  outlet  structure.  The 
areas  between  the  head  wall  and  chain-link  fence 
on  both  the  right  and  left  side  are  eroded,  as  is 
the  area  just  outside  the  fence  on  the  right  side. 

An  eroded  area  also  was  noted  at  the  end  of  the 
wing  wall  on  the  left  side.  Small  animal  holes 
are  located  on  the  right  side  of  the  end  of  the 
wing  wall.  The  concrete  head  wall  and  sandstone 
wing  walls  are  in  good  condition. 


The  sluice  gate  control  for  the  pond  drain  was  not 
operating  properly  at  the  time  of  the  inspection. 
According  to  information  from  the  local  personnel, 
the  gate  was  last  opened  in  the  Spring  of  1977  and 
in  order  to  operate  the  gate  a bolt  had  to  be 
removed  from  down  inside  the  riser  structure.  The 
6-inch  diameter  embankment  drain  outlets  were  not 
visible  due  to  the  amount  of  water  flowing  from 
the  42-inch  outlet  pipe  and  therefore  no  assessment 
could  be  made  of  their  operation.  The  catch  basin 
drain  in  the  auxiliary  spillway  is  covered  with 
debris . 

The  concrete  walls  along  the  auxiliary  spillway 
are  in  good  condition  with  the  exception  of  some 
minor  spalling  ^tong  the  outside  of  the  south  end 
wall.  Some  crac ts  were  also  noted  on  the  walls 
adjacent  to  the  spillway.  The  differential 
movement  of  the  walls  and  wing  walls  was  noted. 
According  to  the  local  representatives  of  the  city 
of  Meadville,  the  SCS  (designer  of  the  dam)  is 
studying  the  problem.  The  movement  was  first 
noted  in  the  SCS  annual  inspection  report  dated 
17  Nay  1968. 

d.  Reservoir  Area  - No  problems  were  observed  in  the 
reservoir  area.  Reservoir  slopes  are  gently 
sloping  to  moderately  steep  with  a good  cover  of 
grasses  or  stands  of  forests. 

Approximately  two  miles  upstream  from  Meadville  Dam  on 
Mill  Run  is  Tamarack  Lake  Dam  "A"  (NDI  No.  PA  00177). 


e.  Downstream  Channel  - The  outlet  channels  for  the 
principal  spillway  and  auxiliary  spillway  showed 
no  signs  of  past  erosion.  The  channel  banks  are 
gently  sloping  with  established  vegetation.  The 
dam  is  located  within  the  city  of  Meadville  and 
the  downstream  channel  (Mill  Run)  flows  through 
a major  portion  of  both  the  residental  and  busi- 
ness community  of  Meadville.  It  cannot  be  esti- 
mated how  many  homes  or  businesses  might  be 
affected  by  a dam  failure,  but  more  than  likely 
it  would  be  greater  than  100.  A 13  May  1956 
flood  which  occurred  prior  to  construction  of 
the  dam  caused  an  appraised  (1956  value)  damage 
of  $170,000.  This  flood  was  of  a magnitude  that 
is  likely  to  occur  on  the  average  once  every 
40  years. 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  M9CIPVMS 

No  formal  operational  procedures  are  used  for  Meadville 
Da»  eince  it  ia  a flood  control  structure  and  does  not 
require  the  use  of  water  supply  intake  valves  or  gates. 

The  reservoir  under  normal  operating  conditions  remains 
at  approximate  El.  1163.5  feet  and  has  20.8  feet  of 
additional  storage  to  the  crest  of  the  emergency  spillway. 

4.2  MIBIBNABCE  OF  PAM 

The  city  of  Meadville  has  an  annual  inspection  program 
for  the  dam  assisted  by  the  SCS.  Maintenance  which  is 
normally  performed  on  a biweekly  schedule  by  personnel 
of  the  Department  of  Public  Works,  Parks  Division, 
includes  removal  of  debris,  repairing  eroded  areas, 
revegetating  bare  spots  and  mowing  grass. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  city  of  Meadville,  Department  of  Public  Works, 

Parks  Division,  personnel  are  responsible  for  maintenance 
of  the  riser.  The  park  superintendent  visits  the  dam 
during  heavy  rainfall  to  check  the  trash  rack  and 
check  for  flow  over  the  auxiliary  spillway. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

At  the  present  time,  there  is  no  warning  system  or 
evacuation  plan  in  the  event  of  a dam  failure. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

Maintenance  of  the  operating  facilities  are  considered 
adequate  for  the  functions  that  they  serve;  however, 
formal  records  of  lift  gate  inspections  should  be 
instituted.  In  addition,  formal  emergency  procedures 
should  be  developed  as  recommended  in  paragraph  7.2. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


Design  Pat*  - Hydrologic  and  hydraulic  calcula- 
tiona  war a obtained  from  tha  PannDER  filaa. 
According  to  SCS  daaign  criteria  by  which  Naadvilla 
Dam  waa  designed,  tha  amargancy  apillway  and 
fraaboard  hydrographs  wara  davalopad  and  routed 
through  tha  reaervoir  to  eatabliah  tha  alavationa 
of  tha  daaign  high  water  and  craat  of  dam.  Thaaa 
hydrographa  wara  davalopad  by  combining  discharges 
from  tha  north  apillway  of  Tamarack  Lake  (dam  site  11 
located  approximately  1.7  milaa  upstream,  as  wall 
as  uncontrolled  runoff  from  tha  tributary  drainage 
area  below  Tamarack  Lake.  Tha  results  of  tha 
rainfall  and  hydrograph  calculations  used  in  tha 
analysis  are  summarized  as  follows: 


23  til  W * •]  i : ■sL'AnW  * (•: 


MA»), 


Emar 


aroancy 

Spillway 


Fraaboard 


17.7 


18.3 


6969 

13043 


Tha  resulting  elevations  of  tha  design  high  water 
and  craat  of  dam  are  1187.3  feat  and  1189.8  feat, 
respectively. 

Experience  Data  - Extensive  flooding  from  Mill  Run 
occurred  in  the  city  of  Naadvilla  prior  to  construc- 
tion of  tha  Naadvilla  Dam.  Tha  maximum  reservoir 
stage  since  construction  of  tha  dam  was  approximately 
4 feat  above  normal  pool.  No  other  reservoir 
experience  records  wara  available  for  tha  preparation 
of  this  report. 


al  Observations  - At  tha  time  of  tha  inspection, 
ho  condition  was  observed  that  would  indicate  that 
tha  apillway  and  outlet  works  could  not  operate 
satisfactorily  in  tha  event  of  a flood. 


d.  Overtopping  Potential  - Meadville  Dam  is  classified 
as  a ^'Hagh"  hazard- “ Intermediate”  size  dam  requiring 
evaluation  for  a spillway  design  flood  (SDF)  equal 
to  the  Probable  Maximum  Flood  (PMF) . The  outlet 
works  and  spillway  consist  of  a concrete  drop-inlet 
and  a concrete  weir  box  which  exits  into  a concrete 
chute.  The  hydrologic  and  hydraulic  capabilities 

cf  the  reservoir,  outlet  works,  and  spillway  were 
evaluated  by  routing  the  PMF  through  the  reservoir 
with  the  aid  of  the  U.S.  Army  Corps  of  Engineer's 
Flood  Hydrograph  Package,  HEC-1.  Runoff  from  the 
uncontrolled  drainage  basin  tributary  to  Meadville 
Dam  as  well  as  outflows  from  Tamarack  Lake  (Dam  "A”), 
were  considered  in  the  hydrologic  analysis.  The 
resulting  PMF  hydrograph,  therefore,  had  a peak 
discharge  of  5943  c.f.s.  based  on  a 6-hour  rainfall 
of  21.9  inches.  The  results  of  the  flood  routing 
indicate  that  the  reservoir  is  capable  of  passing 
the  PMF  with  a corresponding  reservoir  level  of 
El.  1187.9  feet.  This  maximum  reservoir  stage  is 
1.6  feet  below  the  actual  dam  crest  at  El.  1189.5  feet. 

e.  Spillway  Adequacy  - The  dam,  as  outlined  in  the 
above  analysis,  is  capable  of  passing  the  PMF 
without  overtopping.  Therefore,  the  spillway  is 
classified  as  "adequate”  according  to  the  recom- 
mended criteria. 
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SECTION  6 - STRUCTURAL  STABILITY 


C 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Viaual  Observations  - No  structural  inadequacies 
were  noted  during  the  visual  inspection  of 
Meadville  Dam. 

b.  Design  and  Construction  Data  - No  construction 
records  were  avilable;  however,  the  stability 
calculations  contained  in  the  design  records  were 
reviewed  during  the  preparation  of  this  report. 

The  review  indicates  that  there  should  be  no  cause 
for  concern  for  the  structural  stability  of  the 
earth  embankment  or  appurtenances . The  embankment 
as  designed  should  be  sufficiently  stable  due  to 
the  fill  height  and  moderate  slopes  of  the  dam. 

The  toe  or  foundation  drains  were  designed  to 
intercept  seepage  through  the  permeable  material 
and  to  control  the  phreatic  line  in  the  embank- 
ment. The  minor  differential  movement  of  the 
auxiliary  spillway  walls  was  not  considered  severe 
enough  to  create  a stability  problem. 

c.  Operating  Records  - The  last  yearly  inspection 
(dated  22  July  1977)  conducted  by  the  SCS  and 
local  representatives  indicated  the  wing  walls  and 
retaining  walls  appear  to  have  stabilized  and  no 
new  movement  could  be  detected. 

d.  Post-Construction  Changes  - No  alterations  of  the 
dam  were  apparent  since  it  was  constructed. 

e.  Seismic  Stability  - Meadville  Dam  is  in  Seismic 
Zone  1 of  the  '‘Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 

is  a zone  of  very  low  seismic  activity.  As  indicated 
in  paragraph  6.1.b.,  Meadville  Dam  could  be  shown 
to  meet  the  static  stability  requirements  of  the 
"Recommended  Guidelines  for  Safety  Inspection  of 
Dams."  As  a result,  no  further  consideration  of 
seismic  stability  is  considered  necessary  under 
the  present  circumstances . 
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Safety  - Meadville  Dam  is  designed  to  prevent 
overtopping  under  conditions  equal  to  PMF.  No 
seepage  was  observed  during  the  visual  inspection 
when  the  reservoir  was  at  normal  pool.  The  dam 
was  found  to  be  in  good  overall  condition. 

Adequacy  of  Information  - The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  sufficient  for  this  Phase  I Inspection 
Report . 

Urgency  - The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  without  delay. 

Necessity  for  Additional  Data/Evaluation  - Since 
the  Meadville  Dam  meets  the  requirements  of  the 
hydrologic  evaluation  guidelines  as  set  forth  in 
"Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  and  does  not  appear  to  have  any  deficiencies 
in  its  structural  stability,  the  need  for  any 
additional  investigation  is  not  warranted. 


7.2  RECOMMENDATIONS. 


The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed  in  a 
timely  manner  by  the  owner.  These  include: 

1)  The  manually  operated  controls  for  the  pond 
drain  should  be  repaired  and  maintained  to 
ensure  their  proper  operation. 

2)  The  eroded  areas  should  be  regraded,  fertilized 
and  seeded  with  an  appropriate  mixture  to 
prevent  erosion. 

3)  The  catch  basin  drain  in  the  auxiliary  spillway 
should  be  cleared  of  debris,  and  in  the 
future,  this  task  should  be  part  of  a routine 
maintenance  schedule. 


The  location  of  the  dam  between  Meadville 
High  School  and  a residential  area  of  the 
city  of  Meadville  presents  special  problems. 
The  heavy  pedestrian  traffic  causes  damage  to 
the  grass  cover  both  on  the  dam  crest  and 
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embankment  slopes.  It  is  recommended  that 
the  owner  investigate  the  possibility  of 
installing  a proper  walkway  along  this  route 
by  placing  gravel  across  the  crest  of  the  dam 
and  a stairway  on  the  upstream  and  downstream  face. 

5)  All  motor  vehicles  such  as  trail  bikes  and 
all-terrain  vehicles  should  be  strictly 
prohibited  from  the  embankment.  The  motor 
vehicle  traffic  on  the  dike  embankment  should 
also  be  restricted. 

The  owner  should  continue  in  the  future  to  inspect  the 
embankment  and  concrete  appurtenances,  and  repair  as 

necessary. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of 
the  dam. 

3)  When  warning  of  a storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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RAIN PALL/ RESERVOIR  RECORDS  None  available 
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DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  Views  of  Dam  - 

Top  Photo  - View  of  Downstream  Embankment 
and  Concrete  Spillway 
(Note  Erosion  Channel  on  Embankment ) 

Bottom  Photo  - view  of  Upstream  Face  of  Dam 
from  Dike  on  East  Abutment 
(Note  Ruts  and  Erosion  on  Face  of  Dam) 

Photo  1 - View  from  Top  of  Dam  Looking  East 
Toward  Auxiliary  Spillway  and  Dike 

Photo  2 - View  from  Dike  Looking  West 

(Normal  Pool  of  Reservoir  Left-Center 
of  Photo  behind  Baseball  Backstop) 

Photo  3 - view  of  Grass-Lined  Auxiliary  Spillway 
Channel  from  Crest  of  Ogee  Spillway 
(Note  Energy  Dissipaters  at  Bottom  of  Ogee  Spillway) 

Photo  4 - View  Looking  Downstream  from  Outlet  Pipe 

Photo  5 - View  of  Riser  Located  at  Toe  of  Upstream  Embankment 

Photo  6 - View  of  Head  Wall  and  Outlet  Structure 

at  Toe  of  Downstream  Embankment 
(Note  Erosion  between  Structure  and  Fence) 

Photo  7 - view  from  South  End  of  Auxiliary  Spillway 

Photo  8 - Close-up  View  of  South  End  of  Auxiliary  Spillway 

Note:  Photographs  were  taken  on  1 December  1978. 


MEADVILLE  DAM 


PHOTO  1.  Vl«w  from  Top  of  Dam  Looking  Eaat  Toward 
Auxiliary  Spillway  and  Olka 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I Inspection  Report  are  based  on  the  use  of 
a Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SAFETY  ANALYSIS 
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MEADVILLE  DAN 

NDI  No.  PA  00177,  PennDER  No.  20-48,  SCS  No.  PA  460 

REGIONAL  GEOLOGY 


Meadville  Dam  is  located  in  the  glaciated  section  of  the 
Appalachian  Plateaus  physiographic  province.  Geologic 
references  indicate  that  Mill  Run,  the  site  of  the  dam,  and 
much  of  the  city  of  Meadville  are  located  on  Wisconsin  stage 
glacial  outwash  deposits.  Test  borings  made  to  obtain 
subsurface  information  for  design  of  the  dam  penetrated 
interbedded  deposits  of  sand  and  gravel,  sand,  and  some  silt 
mixed  with  varying  amounts  of  clay.  Some  of  these  borings 
were  drilled  as  deep  as  31  feet  without  penetrating  bedrock. 
However,  geologic  references  show  that  bedrock  units  beneath 
the  glacial  deposits  are  gently  dipping  members  of  the 
Pocono  group,  Mississippi  system  as  shown  on  the  following 
map  and  legend.  These  units  are  predominantly  gray,  hard 
massive  conglomerates  and  sandstones  with  some  shale. 
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GEOLOGIC  MAP 
Meadvllle  Dam 

NOI  No.  PA  00177  Crawlord  County 


Reproduced  trom  Geologic  Map  ol  Pennsylvania. 
Pennsylvania  Geological  Survey,  4th  Series 

Scale:  One  Inch  Equals  Approximately  Four  Miles 
See  Legend.  Next  page 


LEGEND 


PERMIAN 

Greene  Formation 
Cyclic  sequences  of  sandstone,  shale.  rod 
bedc.  hmsctaue  mud  eoml;  base  at  the  lop  mf 
iko  l/pprr  Washington  Limestone. 

PERMIAN  AND  PENNSYLVANIAN 

Washington  Formation 

Cyclic  —yucuccc  of  ccdctcc.  chyle,  time- 
dene  mod  ceml;  come  red  ohmic,  come  mine- 
ndle  cent;  due  ml  the  ten  mf  the  Wmyn.c- 
hnry  Ceml. 

PENNSYLVANIAN 

APPALACHIAN  PLATEAU 
Monongahel*  Formation 

Cptiit  sequences  mf  earn Istone.  sheds.  lims- 
oivmt  mud  ceml;  limestone  prominent  in 
northern  outcrop  mreme;  ehmle  mud  eand- 
•ione  increase  couth  ward;  commercial 

Kt'dZXcJr  •■  •**  *— - «/  **« 
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Conemangh  Formation 

Cydie  uni  lain  mf  red  mod  gray  choice 
mud  eittatenee  with  thin  limestones  mud 
comic;  mmceime  Mahoning  Sandstone  com- 
monly precent  ml  hmoo;  Amec  UmccUne 
percent  i n middle  mf  ceciiouc;  Bruch  Crock 
Lcmectone  in  lower  pmrt  sf  section. 


DEVONIAN 

UPPER 


WESTERN  PENNSYLVANIA 


Allegheny  Group 

Cydie  ecyncmeec  of  enndmtone.  ehmle.  lime - 
eteec  and  ceml;  nnmerone  commercial 
eemte;  ftmeehmee  thicken  teeefmmrd;  yam- 
port  Limestone  in  lower  part  of  ceetion; 
IS14****  t'd—rort,  AtuaseiMf,  mnd 
Clarion  Format  tone. 


Oswayo  Formation 

Greenish  pray  to  prop  ehmle*,  ciltctonee  and 
caudMtonee  becoming  increasing!*  shaht 
westward;  considered  equivalent  to  type 
Oowayo.  RiceviUe  formation  Or  in  Er ir 
mnd  Crawford  Countiee;  probably  not 
dietiupuiohmbte  north  mf  Carry. 

Cattaraugus  Formation 

Red,  pray  mnd  brown  ehmle  mnd  oaudetone 
with  Ike  proportion  of  red  decreasing  iceml. 
ward;  inrludee  Venango  sands  of  dr  Hie  is 
and  Salamanca  sandstone  and  conglomer- 
ate; come  limeotoue  in  Crawford  and  Erie 
countiee. 

Conneaut  Group 

Altemmtiup  pray,  brown,  preeni eh  mud 
purplish  ehmle*  and  ciltetonee;  includes 
pink  rock”  mf  driller * on*  "Chemung 
and  Girard " Formation e of  northwest- 
ern Pennsylvania. 

Canadaway  Formation 

Alternating  brown  shules  and  sandstones, 
includes  ** Portage"  Formation  of  north- 
western Pennsylvania. 


Pottsville  Group 

Predominantly  sandstone*  and  conplomer- 

mies  with  thin  shales  and  coals;  some  coeds 
mineable  locally. 


ANTHRACITE  REGION 
1 Post-Pottavilla  Formations 

Brown  or  army  sandstones  mnd  shales  with 
— 1 some  comylomorate  mnd  numerous  mins- 


Pottsville  Group 

Light  gmy  is  white,  esmrse  grained  sand- 
stones mnd  eonptomsrmfes  with  sows  mine- 
mble  coed;  includes  Shmrp  Mountain, 
Schuylkill,  and  Tumbling  Run  Farms- 


MISSISSIPPI 

IMsuch  Chunk  Formation 

Red  shales  with  brown  to  greenish  pray 
flaggy  mudstones;  includes  Greenbrier 
Limestone  in  Fayette,  Westmoreland,  and 
me r set  r on n ties;  leoyalhanna  Limestone 
at  Ihs  base  in  southwestern  /‘rnvsylvania. 


Pocono  Group 


Predominantly  gray,  hard,  massive,  cross- 
bedded  conglomerate  and  sandsloiu  with 
.Home  shale;  ineludin  in  the  Appalachian 
Plateau  Harpoon,  Shmango,  Cuyahthga, 
CnsscuHipo,  Carry,  and  Knapp  Forma- 
• nrludes  jtarl  of  "Oswayo"  of 
M.  L roller  in  /hitter  and  Tioua  counties. 
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